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On the line 27-3 19-6 15-4 8-4 --Exercises at sea ----23-1 16-8 environmental conditions aboard ship (such as on deck or in the engineering department). The timing of illness reporting aboard ship was also studied. It was seen to be influenced by major changes in the ship's schedule of operations throughout the cruise. The two cruisers deployed to Vietnam had intermittent 'on the line' periods, lasting one to five weeks each, where the men provided substantial gunfire support for ground troop operations. The personnel aboard the third cruiser had no comparable experience, but they did hold intermittent fleet training exercises at sea. These at-sea portions of the three cruisers' operations schedule generally included major changes in the men's working hours, sleep, eating and personal habits, as well as entailing increased responsibilities on the job. These demands were in contrast to the more relaxed times when the men were in port. The incidence of new illnesses, per week, for both the high and low risk groups during these and the beginning and ending portions of their cruise is presented in Table 4 . It can be seen that both the high and low risk groups responded with increased illness reporting during certain 'high stress' portions of the cruise periodnamely, shortly following the ships' deployment and the combat or fleet training periods. The high risk group started at a relatively higher new illness rate and maintained this differential throughout all portions of the cruise.
Comment
This experiment substantiates previous notions that a few minutes of a subject's time, when used to assess his recent life changes, can be of significant value in the prediction of near-future illness distribution in a population. Since the subjects were generally young men and therefore highly resistant to most disease entities, the results are all the more meaningfulas many members of the high risk group did not 'succumb' to their high life changes and develop an illness. Also, since most of the illnesses recorded in the cruise period were not serious ones, strong support was gathered for the notion that subjects prone to merely minor illness patterns may be readily identifiable in illness prediction studies. Many if not most doctors would accept the view that emotion may trigger an attack of asthma or of migraine. The question as to whether asthmatics or migraine-sufferers have a particular mental make-up, a specific personality profile, is more contentious. The early protagonists of 'psychosomatic medicine' were often preoccupied by the need to delineate the psychological characteristics of peptic ulcer patients, hypertensives and so on, using the available clinical material.
With the development of the epidemiological method as applied to the population at large has come a certain uneasiness about the general validity of studies restricted to patients who have sought help. An enquiry into the association between neuroticism and hypertension in the Rhondda Facha South Wales mining valleyillustrates the point. Robinson (1963) administered a battery of psychological tests to a random sample of the population of Rhondda Fach. The blood pressure of each member of this sample had previously been measured in a separate survey. The psychological tests were also given to two additional groups of subjects: neurotic patients from the sample area recently attending a psychiatric clinic and hypertensive patients from the same area recently attending medical outpatient clinics. All testing was carried out in the subjects' homes.
A single measure of neuroticism was derived from nine of the psychological test scores and the correlation of this measure with level of blood pressure was examined in the random sample (r=+0-12). The correlation coefficient was not statistically significant.
The mean neuroticism score of the hypertensive patients attending medical clinicswas substantially higher than that of the random sample, the difference being significant statistically beyond the 1: 1,000 level. This difference was sustained when a subgroup of the random sample, all with diastolic blood pressure > 100 mmHg, was compared with the clinic hypertensives. The neurotic patients on the books of the psychiatric clinic had an even higher mean neuroticism score which did not, however, differ significantly from that of the treated hypertensive group.
The question as to whether the clinic hypertensives were relatively neurotic because of their contact with the hospital or whether this particular group had become hospital patients because of their neurotic propensities cannot be settled by a cross-sectional survey. It might be resolved by a prospective study with initial measurements of blood pressure and of personality and continuing observation over years of both these parameters together with recording of behaviour in respect of seeking medical advice. The practical difficulties attending such very long-term enquiries are well known. The possible effect of repeated survey upon the behaviour of members of the cohort, e.g. in relation to advice seeking, should also be borne in mind.
In Robinson's survey differences in psychological characteristics were to be found between hospital-treated hypertensives and hypertensives in the general population not receiving such care. His material does not enable us to draw conclusions about differences between hypertensives known to general practitioners and undetected hypertensives.
Some evidence bearing on this question in relation to other disorders may be taken from a survey of a rural population in South Wales. A random sample, 720 in number, of this population was interviewed at home. Among the measures used was a modified version of the Cornell Medical Index Health Questionnaire (Rawnsley 1966) . Cornell data were available for 578 subjects. The Cornell questions include a number of symptoms pertaining to physical systems or parts of the bodysome of which crop up in psychosomatic enquiries. Respondents who affirm that they have experienced one or more of a group of related symptoms during the past year are divided on the basis of their answers to further probing questions into two subgroups: those who state that they have at any time in their lives sought advice about the symptom or symptoms and those who deny having done so. A substantial proportion of subjects claim never to have sought advice for these symptoms.
For each subgroup, the mean number of positive symptoms from the manifestly psychological section of the modified Cornell Medical Index is presented as a rough index of emotional stability. In no instance is the difference between subgroup means significant statistically.
To develop the theme some data from an investigation of the people of Tristan da Cunha are presented. In 1961 the entire population of this remote island (260) had to be evacuated at short notice following the eruption of a volcano.
During the enforced exile in England a sociological and psychiatric survey was made in the course of which all adult members of the population were examined (Rawnsley & Loudon 1964) . Headache was noted as a frequent symptom. The headache was frontal and was described using characteristic and almost stereotyped words and gestures. In a substantial proportion of cases anxiety and worry were mentioned as provoking causes. These headaches were endemic both on Tristan and in this country. For purposes of description we may call headaches, with a definite history of emotional provocation, psychogenic.
A further source of information about morbidity was the record of consultations with the island doctor, Mr Norman Samuels, who continued to look after the community for a period after arrival in England. The frequency of consultations, for whatever reason, of the group of islanders with psychogenic headaches was significantly higher than that of a matched control group for a seven-month period from June 1961 to January 1962. In the majority of the various categories of illness represented in these consultations, a greater proportion of the headache subjects than the controls was to be found. The categories included cough, nausea and vomiting, epigastric pain, infective hepatitis and septic lesions among others.
The usual problem of interpretation occurs here as in any cross-sectional enquiry. There is an undoubted association between headache in this population and declared illness of many varieties. Among the hypotheses which might be set up to explain the nature of this association are the following: (1) Headache may be a direct or indirect manifestation of the various somatic illnesses.
(2) The headache sufferers are, for some reason, more susceptible to a variety of other ailments. (3) The headache sufferers, though no more susceptible than others to illness, seek advice for their ailments more readily.
A new dimension was introduced into the Tristan enquiries by the discovery of the report of a Norwegian expedition which visited Tristan in 1937 (Christophersen 1946 . The Norwegian team included medical men and a sociologist and among their findings was a detailed description of a contemporary outbreak of major hysteria, of epidemic proportions, affecting principally the younger women. From their comprehensive account it was possible to identify by name all the victims of this spreading disorder which persisted on and off for several months. Most of the individuals who had shown clear evidence of hysteria twenty-five years previously stepped ashore in England in 1961. We therefore had a subgroup of the Tristan population 'labelled' in terms of the manifestations of pathological behaviour, of limited duration, twenty-five years before we met them.
The frequency of headache among those islanders known to have had attacks of major hysteria in 1937 was significantly greater than the frequency in a control group of islanders matched for sex and age.
The 1937 cases also show relatively high frequency of doctor consultations in 1961-2. In the majority of the various categories of illness represented in these consultations, a greater proportion of the 1937 cases than the controls was to be found. The categories included cough, headache, nausea and vomiting, diarrhoea, infective hepatitis, injuries, burns and strains.
This association between previous hysterical behaviour and present-day headache on the one hand, and between hysterical behaviour and medically treated illness (including such patently somatic disorders as infective hepatitis) on the other, would strengthen the view that a common factor underlies propensity to headache and to treated illness of many kinds. I say treated illness because the association does not enable us to decide the question as to whether headache subjects are more liable to other ailments, or whether headache subjects, though not necessarily more liable to other ailments, are more likely to have them recorded by a doctor.
The point may be made, therefore, that even in a prospective study where personality or other psychological factors are charted at the beginning and observations are made over time regarding the emergence of somatic disorders, the possibility of differential ascertainmentcase self-selectionmust be borne in mind.
If during the epidemic of infective hepatitis on the island of Tristan it had been possible to make repeated estimations of serum bilirubin for the total population, evidence would have accrued to support one or other of the hypotheses just mentioned.
The methodological implications of what has been said may be summarized:
(1) In studies which are restricted to patients attending medical services it is difficult to draw general conclusions about the functional relationship between somatic disorder and aspects of personality. (a) These patients may be selected during the advice-seeking process in terms of personality. (b) Psychological repercussions of the somatic illness and of the process of being recognized and treated may be reflected in the findings from measures of personality applied to the declared case.
(2) Enquiries which go beyond the clinic or surgery and encompass whole populations or representative samples encounter problems of a different stamp. I have in mind cross-sectional surveys taken at one point in time and aimed at observing associations between somatic disorder and psychological factors. Case self-selection may operate in a different mode at this level.
Thus certain individuals may be more ready than others to disclose to the survey interviewer symptoms of all kinds whether neurotic in origin or a manifestation of somatic pathology. Associations may therefore be discovered between psychological factors and somatic ills which are the expression of a third variablethe attitudes or reporting set present in the population.
The position is a little different where the subject is unaware of his somatic pathology, e.g. in the presymptomatic phase of hypertension. In this instance, correlational studies at a particular point in time may be taken as furnishing evidence about the link between psychological and physical factors quite independently of the attitudinal variable referred to above. I would say that Robinson's study, showing no significant association between neuroticism and blood pressure in a random sample of the general population, was good evidence against the atiological importance of that particular personality factor in hypertension. The negative finding is perhaps more persuasive than a positive one would have been since it might have been argued that with rising blood pressure the subject became conscious of a variety of symptoms possibly contributing to a rise in neuroticism score, even though quite unaware of the nature of his illness.
It may be said from this that if one wishes to have convincing evidence of a positive association between somatic pathology and psychological factors one must turn to prospective studies where the measures of personality are made initially and the emergence of bodily disease is charted much later. However, a clear answer will only be obtained when two conditions are fulfilled: (1) Detection of somatic pathology must be quite independent of decisions by the subjects as to whether or not to seek advice. (2) The measures of somatic pathology must be insulated from the effects of attitudes and of reporting set.
